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METHOD AND APPARATUS FOR DATA
NETWORK CALL PROCESSING

CROSS REFERENCE TO RELATED
APPLICATTONS

This application 1s a continuation of U.S. patent applica-
tion Ser. No. 08/762,550, filed Dec. 9, 1996, now U.S. Pat.

No. 6,118,778.

FIELD OF THE INVENTION

This invention relates generally to call processing and
more particularly to call processing in data networks.

BACKGROUND OF THE INVENTION

Packet data networks, such as the Internet, are becoming,
increasingly popular. Such packet data networks are used for
various communication purposes, such as {ile transfer,
email, and distribution of multimedia information (e.g. the
World Wide Web). Recently, packet data networks have

been employed for telephony calls.

Specialized computer software 1s available which allows
parties connected to the Internet via a computer to carry on
a volice conversation. On the transmission end, the software
conilgures the computer to receive voice signals from a user
(¢.g. from a microphone connected to the computer), convert
the voice signals into packet data appropriate for transmis-
sion via the Internet, and transmit the signals to the other
party via the Internet. On the receiving end, the software
coniigures the computer to receive the packet data from the
Internet, convert the packet data to voice signals, and to send
to the voice signals to a speaker such that a user can hear the
voice of the transmitting party.

Many users of packet data voice communication software
do not have direct connections to the Internet. Such users
connect their computers to the Internet via a telephone line
connection and a modem. The user connects to the Internet
by placing a modem call to an Internet access provider
(IAP), which then provides the user with a connection to the
Internet.

One problem with Internet telephony 1s that users at both
ends of the communication must be connected to the Internet
prior to establishing the telephony connection. This 1s
because there 1s no way to notify a user that an Internet
telephony call 1s waiting unless that user’s computer 1s
connected to the Internet. This results 1n a problem because,
as state above, most Internet users do not have a direct and
permanent connection to the Internet, rather they place a
modem call to an IAP when they desire to connect to the
Internet. In the context of Internet telephony, this means that
both ends of the Internet call must know a particular time
when the conversation 1s desired, and be sure to be con-
nected at that titme. One way to accomplish this 1s to have a
predetermined time for the call. However, this 1s undesirable
in that people’s schedules often change and thus a prede-
termined time may be difficult to establish. Another problem
with a predetermined time 1s that a voice call 1s often
initiated by a calling party to the called party and the exact
fime of such initiation 1s unknown to the called party. One
way to deal with this 1s that the calling party first places a
conventional telephone call to the called party and requests
that the called party connect a computer to the Internet in
anticipation of an Internet telephony call from the calling
party. Both parties then terminate the conventional tele-
phone call, connect their respective computers to the Internet
via their IAPs, and the Internet telephony call may then be
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established. This solution 1s both mconvenient and costly
because it requires a conventional telephone call (often long
distance) to be placed for the sole purpose of setting up an
Internet telephony call.

Thus, 1t would be desirable to have a system and method
for more efficient packet data network telephony call pro-
cessing.

SUMMARY OF THE INVENTION

The present mnvention provides a method and apparatus
for improved processing of data network communication
calls. In accordance with the mnvention, a network node
receives a call initiation request from a calling party device
wherein the call imitiation request includes information
describing alternative called party devices and the relative
priority of each device. This call initiation request informs
the network node as to which called party device(s) the
calling party wishes to 1nitiate communication with and the
priority to give to each device. Upon receipt of the call
initiation request, the network node determines the highest
priority called party device which 1s available and estab-
lishes communication between the calling party device and
the highest priority called party device which 1s available.

In accordance with another aspect of the invention, the
calling party device 1s a computer and the highest priority
called party device which 1s available 1s a computer. In
accordance with this aspect of the invention, the network
node establishes a data network communication call in
which voice data 1s passed between the computers 1n order
to facilitate a voice call.

In accordance with another aspect of the invention, the
calling party device 1s a computer and the highest priority
called party device which 1s available 1s a telephone con-
nected to the public switched telephone network. In accor-
dance with this aspect of the invention, the network node
establishes a data network connection with the calling party
computer and a telephone connection with the called party
telephone. The network node converts voice data received
from the calling party computer mto voice signals and
tansmits the voice signals to the called party telephone via
the telephone network. The network node also converts
voice signals received from the called party into voice data
and transmaits the voice data to the calling party computer via
the data network.

In accordance with another aspect of the invention the
calling party device 1s a computer and the highest priority
called party device which 1s available 1s a mobile station
connected to a wireless communication network. In accor-
dance with this aspect of the invention, the network node
establishes a data network connection with the calling party
computer and a telephone connection with the called party
telephone via the wireless communication network. The
network node converts voice data received from said calling
party computer into voice signals and transmits the voice
signals to the called party telephone. The network node also
converts voice signals received from the called party into
voice data and transmits the voice data to the calling party
computer.

In accordance with another aspect of the invention the
calling party device 1s a computer and the highest priority
called party device which 1s available 1s a pager connected
to a paging network. In accordance with this aspect of the
invention the network node sends an appropriate data paging
signal to the paging network.

In accordance with another aspect of the invention the
network node sends status messages to the calling party
device.
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In accordance with another aspect of the invention, the
call 1nitiation request contains 1mnformation describing alter-
native called party devices, but may not contain relative
priority of each called party device. In this embodiment, the
packet data network node attempts to 1nitiate communica-
tion with all of the devices specified 1n the call 1nitiation
request concurrently by sending an appropriate request to
cach of the devices. The network node establishes commu-
nication between the calling party and the first called party
device which responds to the request, or to the first called
party device which becomes available.

These and other advantages of the invention will be
apparent to those of ordinary skill in the art by reference to
the following detailed description and the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a communication system in which the
present mvention may be employed.

FIG. 2 shows an example of a call mitiation data packet.
FIG. 3 1s a block diagram of

FIG. 4 if a flow chart of the steps performed by the packet
data network node 1n accordance with the ivention.

a packet network node.

DETAILED DESCRIPTION

A communication system 100 in which the present inven-
tion may be employed 1s shown 1n FIG. 1. A calling party
computer 102 is connected to a telephone local switch (LS)
106 via line 104. In one embodiment of the invention line
104 1s a telephone line from a house to a local telephone
company LS 106 which 1s part of the public switched
telephone network (PSTN). As discussed 1n the background
of the 1nvention, this 1s a standard telephone line which links
a home telephone to the PSTN and is generally shared by a
convention telephone (not shown) and with computer equip-
ment. In practice, a user of computer 102 will typically have
a conventional telephone connected to the LS 106 via line
104, and will only have computer 102 connected to the LS
106 when connection to a data network 1s desired. It 1s noted
that in other embodiments of the invention, line 104 may be
a wireless communication link and the LS 106 may be a
switch of a wireless telephone network.

LS 106 1s connected to a packet data network 110. Packet
data network 110 mcludes packet data network nodes 112,
118, and routing network 116, as shown. The packet data
network nodes 112, 118 are nodes which generally belong to
a packet data network access provider (PDNAP). APDNAP
provides subscribers with access to the packet data network
110. The packet data network nodes 112, 118 are connected
to each other, and to other elements of the packet data
network (not shown) via a routing network 116. One such
packet data network which 1s well known 1n the art 1s the
Internet.

It 1s also noted that calling party computer 102 may have
a direct connection to the packet data network node 112 and
thus a direct connection to packet data network 110.

Packet data network node 118 1s connected to a wireless

communication network 130 comprising a mobile switching
center (MSC) 132, a radio base station (RBS) 134, and a

mobile station (MS) 138, which will be described in further
detail below. Packet data network node 118 1s also connected

to the PSTN 140 comprising a LS 142, telephones 144, 149,
computer 146, and private branch exchange (PBX) 148,
which will be described 1 further detail below. Packet data
network node 118 1s also connected to a paging network 160
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comprising a paging terminal 162, an antenna 164, and a
pager 166, which will be described 1n further detail below.

In the embodiment shown 1n FIG. 1, packet data network
node 118 1s shown being directly connected to wireless
communication network 130, PSTN 140, and paging net-
work 160. In an alternative embodiment, packet data net-
work node 118 may be connected to wireless communica-
tion network 130, PSTN 140, and paging network 160
through some 1ntermediate node, such as a local exchange
carrier switch, an access tandem, the PSTN, or some other
type of intermediate access switch.

In operation, assume a calling party associated with
computer 102 wishes to establish a packet data network
voice telephony session with a called party associated with
computer 146. Assume that the called party also has an
assoclated: telephone 144 which shares with the computer
146 a single line 143 to the LS 142; telephone 149 connected
to PBX 148 (e.g. an office telephone) a mobile station 138
(e.g. cellular telephone); and pager 166.

In accordance with the invention, if the calling party
wishes to 1nitiate a packet data network communication with
the called party, the calling party connects computer 102 to
the packet data network 110 via line 104 and LS 106, and
sends a call imitiation data packet to the packet data network
node 112. The call initiation data packet contains 1nforma-
tion 1indicating the calling party preferences regarding which
of the alternative called party devices (138, 144, 146, 149,
166) the calling party wishes to communicate with. The call
mnitiation data packet also includes priority information
indicating the relative priority which the calling party
assigns to the devices.

An example of a call imitiation data packet 200 1s shown
in FIG. 2. The header 202 of call mitiation data packet 200
indicates that the calling party at computer 102 desires to
initiate a packet data network call. The header 202 1dentifies
the calling party computer by its IP address. The use of IP

addresses to 1dentily computers 1n a packet data network 1s
well known 1n the art. Each of the following fields 204, 206,

208, 210, 212, of the record 200 1dentily, in priority order,
the alternative devices with which the calling party wishes
to 1nitiate communication. Thus, 1 the present example, call
initiation data packet 200 contains IP address of the called
party computer 146 1n field 204, indicating that the calling
party desires to 1nitiate communication with the called party
computer 146 if that computer is available (i.e. connected to

the packet data network 110).

Upon receipt of the call mmitiation data packet 200 the
packet data network node 112 will route the packet 200
through the routing network 116 to terminating packet data
30 network node 118. In an advantageous embodiment the
routing will be efficient 1n the sense that the call imitation
data packet 200 will be routed to a terminating packet data
network node (e.g. packet data network node 118) which is
gecographically close to the connection to the called party
device. The routing of data packets through data networks 1s
well known 1n the art and will not be described further
herein.

Packet network node 118 1s shown 1n further detail in FIG.
3. Packet network node 118 includes a processor 302 con-
nected to a memory 308. The memory 308 contains com-
puter program 1nstructions which are executed by the pro-
cessor 302 which control the operation of the packet
network node. The memory 308 may be a RAM, ROM,
magnetic disk, optical disk, or other type of computer
storage medium. Further, memory 308 may be some com-
bination of such computer storage media. Processor 302 1s
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also connected to a packet data network interface 304 for
communicating with the packet data network 110, a tele-
phone network interface 306 for communicating with the
PSTN 140 and the wireless communication network 130,
and a paging network mterface 310 for communicating with
the paging network 160. Packet data network node 118 may
also contain other components for carrying out other func-
tions of the node (e.g. routing) but such other components
are not described herein and would be well known to one
skilled 1n the art. Although the functions of packet data
network node 118 have been described herein as being
controlled by processor 302 executing stored computer
program 1nstruction, 1t 1s to be understood that such func-
tions could also be carried out by hardware, or a combina-
tion of software and hardware. It 1s also noted that packet
data network node 112, as well as other packet data network
nodes (not shown) in packet data network 110, may be
coniigured as packet data network node 118 and may have
the same functionality.

In accordance with the present invention, the packet data
network node 118 performs the steps shown 1n the flowchart
of FIG. 4 upon receipt of the call initiation data packet 200.
In step 404 the next priority device 1s determined. Initially,
this will be the first device indicated 1n the call initiation data
packet 200, which in this example 1s the called party
computer 146 as indicated by entry 204. In step 405 a status
message 15 sent to the calling party computer 102 indicating
that the packet data network node 118 1s determining
whether the next priority device (at this point in this example
the called party computer 146) is available. In step 406 it is
determined whether the device 1s available. Thus, 1n this
example, packet data network node 118 will determine
whether called party computer 146 is available (i.e. con-
nected to the packet data network 110). As described above,
if the called party only has one connection to LS 142, then
such connection will be shared by a conventional telephone
144 and a computer 146. Generally, telephone 144 will be
connected to the LS 142 so that telephone calls can be made
and recerved over the PSTN 140. Called party computer 146
will only be connected to LS 142 when the called party
wishes to communicate with the packet data network 110 via
packet data network node 118.

In the current example, assume that called party computer
146 1s connected to the packet data network node 118. In
such a case, the packet data network node 118 will establish
and manage the connection 1n step 408 as follows. The
packet data network node 118 will indicate to the called
party computer 146 that the calling party computer 102
wishes to 1nitiate a telephony connection. The calling party
computer 102 1s 1dentified to the called party computer 146
by forwarding the calling party computer IP address from
header 202 of the call initiation data packet 200. The calling
party computer 102 and the called party computer 146 may
then engage 1n a packet data network telephony session in
accordance with the software being executed by the com-
puters.

In the scenario described above, 1t 1s assumed that 1if the
called party computer 146 1s connected to the packet data
network 110, then 1t 1s available. However, 1in accordance
with another embodiment of the mnvention, the called party
computer 146 may be considered unavailable if there 1s no
response at the called party computer 146, even though 1t
may be connected to the packet data network 110. For
example, the called party computer 146 may be connected to
the packet data network 110, but the user of called party
computer 146 may not be available for communication and
thus may not respond to the call. In this situation, 1t 1s
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possible for the packet data network node 118 to recognize
this situation and consider the called party computer 146
unavailable. Further processing 1n the event the called party
computer 146 1s considered unavailable 1s described below.

Assume now that called party computer 146 was not
connected to the packet data network 110 upon receipt by the
packet data network node 118 of the call imitiation data

packet 200. In such case, the determination in step 406 (FIG.
4) would be “no” and control would pass to step 407 and a
status message will be sent to the calling party computer 102
indicating that the device being checked (in this example the
called party computer 146) was not available. Control then
passes to step 410 to determine if there are any more devices
to check. In this example, there are additional devices to
check, as indicated 1n fields 206, 208, 210, and 212 of the
call imitiation data packet 200. Control passes to step 411 and
a status message 1s sent to the calling party computer 102
indicating that there are additional devices to check. In step
404 the home telephone would be selected as the next
highest priority device as indicated by the home telephone
number present 1n field 206 of call initiation data packet 200.
In step 405 a status message 1s sent to the calling party
computer 102 mdicating that the packet data network node
118 1s determining whether the home telephone 1s available.
In step 406 1t would be determined whether home telephone
144 1s available. Such a determination may be made as
follows. Packet data network node 118 attempts to place a
call to telephone 144 by sending appropriate signals via
telephone network interface 306 to LS 142. Upon receipt of
such signals, LS 142 will attempt to ring telephone 144. If
the called party picks up the telephone 144, that indicates
that the device 1s available and control will proceed to step
408 1n which the packet data network node 118 will establish
and manage a telephone connection with telephone 144 as
follows.

At this point calling party computer 102 1s connected to
the packet data network node 118 via a packet data network
link. Called party telephone 144 1s connected to the packet
data network node 118 via a telephone link. Packet data
network node 118 manages the connection by converting
signals as follows. Calling party will speak into a micro-
phone of calling party computer 102 and the telephony
software 1n computer 102 will convert the voice signals into
data packets which are suitable for transmission to the
packet data network node 118 via the packet data network
110. Upon receipt of such data packets, packet data network
node 118 will convert the data into voice signals which are
appropriate for transmission to telephone 144 via the tele-
phone link and will transmit those signals. The called party
will hear the voice signals via the speaker on telephone 144,
Conversely, when the called party speaks into telephone
144, voice signals will be transmitted via the telephone link
to packet data network node 118. Upon receipt of such voice
signals, packet data network node 118 will convert the voice
signal 1nto data which 1s appropriate for transmission to
telephone 102 via data packets over the packet data network
110. Upon receipt of such data packets computer 102 will
convert the data into voice signals 1n accordance with the
telephony software 1n computer 102, and the calling party
will hear the voice signals via a speaker attached to com-
puter 102. The packet data network node 118 performs the
above described conversions and processing under control
of processor 302 (FIG. 3) by executing appropriate com-
puter program instructions stored 1n memory 308.

It 1s possible that 1n step 406 1t 1s determined that called
party telephone 144 1s not available. This may be a result of
no answer at telephone 144 or a busy signal at telephone
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144. In such a case, the determination in step 406 (FIG. 4)
would be “no” and control would pass to step to step 407 and
a status message will be sent to the calling party computer
102 indicating that the called party telephone was not
available. Control then passes to step 4to determine if there
are any more devices to check. In this example, there are

additional devices to check, as indicated 1n fields 208, 210,
and 212 of the call inmitiation data packet 200 and an
appropriate status message 1s sent to the calling party
computer 102 m step 411. In step 404 the office telephone
149 would be selected as the next highest priority device as
indicated by the office telephone number present 1n field 208
of call imitiation data packet 200 and an appropriate status

message 15 sent to the calling party computer 102 1n step
405. In step 406 it would be determined whether office

telephone 149 1s available through PBX 148. Further pro-
cessing with respect to office telephone 149 would be similar
to the processing described above 1n conjunction with home
telephone 144 and will not be described 1n detail.

If 1t were determined 1n step 406 that office telephone 149
is not available then the determination in step 406 (FIG. 4)
would be “no”, an appropriate status message would be sent
to the calling party computer 102 in step 407, and control
would pass to step 410 to determine 1if there are any more
devices to check. In this example, there are additional
devices to check, as indicated 1n fields 210, and 212 of the
call mitiation data packet 200 and an appropriate status
message 1s sent to the calling party computer 102 1n step 411.
In step 404 the mobile station 138 would be selected as the
next highest priority device as indicated by the mobile
station telephone number present 1n field 210 of call 1nitia-
tion data packet 200, and an appropriate status message 1S
sent to the calling party computer 102 1n step 405. In step
406 1t would be determined whether mobile station 138 1s
available through the MSC 132 and RBS 134 of the wireless
telephone network 130. The processing of wireless tele-
phone calls 1s well known 1n the art. Further processing with
respect to mobile station 138 would be similar to the
processing described above 1n conjunction with home tele-
phone 144 and will not be described 1n detail.

If it were determined 1n step 406 that mobile station 138
is not available then the determination in step 406 (FIG. 4)
would be “no”, an appropriate status message would be sent
to the calling party computer 102 1n step 407, and control
would pass to step 410 to determine 1if there are any more
devices to check. In this example, there are additional
devices to check, as indicated 1n field 212 of the call
initiation data packet 200, and an appropriate status message
1s sent to the calling party computer 102 in step 411. In step
404 the pager 166 would be selected as the next highest
priority device as indicated by the pager identification
number present 1n field 212 of call initiation data packet 200.
With respect to the pager, 1t 1s assumed that a pager 1s always
available, and therefore the determination of step 406 will be
true. This 1s because a pager 1s not a device which registers
with the paging system. Instead, when a page 1s to be sent
to the pager, a signal 1s transmitted to the entire coverage
arca, and 1t 1s assumed that the pager 1s operating within the
arca and that the message will be received. In step 408, the
packet data network node 118 will transmit a paging mes-
sage to paging terminal 162 via the paging network 1nterface
310. Paging terminal 162 will 1n turn format the message
and transmit an appropriate paging signal via antenna 164 to
pager 166. Paging systems are will known 1n the art and the
details of such a system will not be described herein.

If 1t were determined in step 4that there were no more
devices to check, then in step 412 the packet data network
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node 118 would send a message to the calling party com-
puter 102 indicating that mitiation of a call to the called
party was unsuccessiul because none of the devices 1denti-
fied m the call nitiation data packet 200 were available.

In the embodiment described above, the packet data
network node 118 determines the highest priority called
party device which 1s available and establishes communi-
cation between the calling party device and the highest
priority called party device which 1s available. In an alter-
nate embodiment, the call initiation request contains infor-
mation s describing alternative called party devices, but may
not contain relative priority of each called party device. In
this embodiment, the packet data network node attempts to
initiate communication with all of the devices specified 1n
the call mitiation request concurrently by sending an appro-
priate request to each of the devices. The network node
establishes communication between the calling party and the
first called party device which responds to the request, or to
the first called party device which becomes available.

The foregoing Detailed Description 1s to be understood as
being 1n every respect illustrative and exemplary, but not
restrictive, and the scope of the invention disclosed herein 1s
not to be determined from the Detailed Description, but
rather from the claims as interpreted according to the full
breadth permitted by the patent laws. It 1s to be understood
that the embodiments shown and described herein are only
illustrative of the principles of the present invention and that
various modifications may be implemented by those skilled
in the art without departing from the scope and spirit of the
invention.

I claim:

1. Amethod executable by a network node 1 a packet data
network for establishing communication through the net-
work node for a calling device, comprising:

receiving from the calling device a call mitiation request
including 1dentifiers for identifying called party devices
In a priority order;

determining in the priority order a called party device
identified 1n the call initiation request which 1s avail-

able; and

establishing a connection to the available called party

device.

2. The method of claim 1, wherein establishing a con-
nection 1ncludes establishing a connection to one of a
wireless communication network, a public switched tele-
phone network (PSTN), and a paging network.

3. The method of claim 1, wherein the called party devices
include at least one device 1n one of a wireless communi-
cation network, a public switched telephone network
(PSTN), and a paging network.

4. Amethod executable by a network node 1n a packet data
network for establishing communication for a calling device
through the network node to a device in another network,
comprising:

receving from the calling device a call initiation request

identifying devices 1n a priority order;

determining 1n the priority order a device 1dentified in the

call initiation request which 1s available to receive a
call from the calling device; and

establishing a connection through another network to the
available device.

S. The method of claim 4, wherein the other network

includes one of a wireless communication network, a public

switched telephone network (PSTN), and a paging network.
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6. The method of claim 4, wherein the devices include at
least one device 1n one of a wireless communication
network, a public switched telephone network (PSTN), and
a paging network.

7. A network node 1n a packet data network for establish-
ing communication through the network for a calling device,
comprising:

a plurality of interfaces to other networks;

a processor connected to the plurality of interfaces;

a memory connected to the processor; and

computer program instructions stored 1n the memory for
causing the processor to receive from the calling device
a call initiation request identitying called party devices
in a priority order, determine in the priority order a
called party device identified 1n the call initiation
request which 1s available, and establish a connection
to the available called party device.

8. The network node of claim 7, wherein establishing a
connection includes establishing a connection to one of a
wireless communication network, a public switched tele-
phone network (PSTN), and a paging network.

9. The method of claim 7, wherein the called party devices
include at least one device 1n one of a wireless communi-
cation network, a public switched telephone network
(PSTN), and a paging network.

10
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10. A network node 1n a packet data network for estab-
lishing communication for a calling device through the
packet data network to a device 1n another network, com-
prising;:

a plurality of interfaces to other networks;

a processor connected to the plurality of interfaces;

a memory connected to the processor; and

computer program instructions stored 1n the memory for

causing the processor to receive from the calling device

a call 1nitiation request 1dentifying devices in a priority

order, determine 1n the priority order a device identified

in the call imitiation request which 1s available to

receive a call from the calling device, and establish a

connection through another network to the available
device.

11. The network node of claim 10, wherein the other

network 1includes one of a wireless communication network,

a public switched telephone network (PSTN), and a paging

»g network.

12. The network node of claim 10, wherein the devices
mnclude at least one device 1n one of a wireless communi-
cation network, a public switched telephone network
(PSTN), and a paging network.
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